Deacetylation and further metabolism of the mercapturic acid of hexachloro-1,3-butadiene by rat kidney cytosol in vitro.
Hexachloro-1,3-butadiene (HCBD) is more nephrotoxic to female than male rats. Metabolism of HCBD involves conjugation with glutathione followed by formation of the cysteine conjugate S-(pentachloro-1,3-butadienyl) cysteine (PCBD-CYS) and then the mercapturic acid N-acetyl-S-pentachloro-1,3-butadienyl-cysteine (PCBD-NAC). PCBD-NAC is also more nephrotoxic to female rats than male rats. The deacetylation of [14C]-PCBD-NAC to PCBD-CYS and the binding of radiolabelled metabolites to protein has been studied using renal cytosol preparations from male and female rats in vitro, since a sex-related difference in these reactions could explain the difference in nephrotoxicity found in vivo. PCBD-NAC was rapidly metabolised by renal cytosol. The rate of metabolism was similar with either male or female renal cytosol, and the major metabolite identified was PCBD-CYS. N-Acetylation of PCBD-CYS to PCBD-NAC was not detected in the presence of either male or female renal cytosol. Covalent binding of radioactivity from [14C]-PCBD-NAC to cytosolic protein could be detected after 5 min incubation, and although the extent of binding was similar for both male and female cytosol at early time periods, after 60 min incubation more binding was found in the presence of male cytosol. Covalent binding was largely prevented by aminooxyacetic acid, an inhibitor of cysteine conjugate beta-lyase, suggesting a role for this enzyme in the activation of HCBD. These results indicate that the sex differences in the nephrotoxicity of HCBD and PCBD-NAC in the rat are not attributable to differences in the rate of deacetylation of PCBD-NAC to give the proximate nephrotoxin PCBD-CYS.